Medical Research Council Burns Unit, Birmingham AccidentHospital DEXTRAN is a polysaccharide formed during the growth of a coccus, Leuconostoc mesenterioides, on a medium containing sucrose. The normal habitat of the organism is rotting vegetable matter in which its growth was observed by Pasteur (1861) . During its growth, the organism produces an exo-cellular enzyme which polymerizes the glucose portion of the sucrose in the medium (Hehre, 1948) to form dextran. The fructose portion of sucrose is set free. Growth in a medium containing 20 % sucrose results in conversion of about one-third of the available glucose to dextran.
Chemically, dextran differs from similar polysaccharides such as glycogen in that its glucose units are joined together through -1: 6 glucoside links. The main chain of glucose units so formed has short branches at frequent intervals which are probably joined through -1: 4 glucoside links (Stacey and Swift, 1948) . The dextrans produced by various strains of Leuconostoc differ in the extent of their branching (Jeanes and Wilham, 1950) . In their native state, the dextran chains are composed of about 200,000 glucose units, corresponding to a molecular weight of about 40 million. Such molecules are comparable in size with viruses.
Dextran has been widely used as a substitute for blood plasma in transfusions. For this purpose, the enormous natural molecules are quite unsuitable. Reduction in their size is effected by partial hydrolysis. Thereafter, a fractionation process allows gradation of molecular sizes and makes possible the selection of a sample containing the desired distribution of molecular size. Following the initial hydrolysis, the hydrolysate contains dextran molecules the largest of which are probably of molecular weight about one million and the smallest of molecular weight about ten thousand. This mixture is then submitted to fractional precipitation. When alcohol or acetone is added to such a solution and the temperature is slowly lowered, the larger molecules are precipitated first. This procedure allows the separation of a series of fractions (Ingelman and Halling, 1949; Ricketts, Lorenz and Maycock, 1950) . Each such fraction is more homogeneous than the mixture from which it is derived but every fraction still contains a range of molecular weights. Estimation of molecular weight.-The molecular weight of a polydisperse colloid may be expressed as a weight-average and as a number-average. Simple physical methods can be used to get an approximation to these averages for any dextran preparation but their more precise determination is more diffi'cult. The viscosity of a dextran solution, measured by timing the flow through an Ostwald viscometer allows the derivation of the intrinsic viscosity of the dextran by calculation. Ingelman and Halling (1949) have determined the relationship between intrinsic viscosity and molecular weight (the latter being calculated from ultracentrifuge measurements) for one kind of dextran. The osmotic pressure of a solution is proportional to the number-average molecular weight. To supplement the figures obtained by measurements of viscosity, osmotic pressure measurements have also been made using collodion membranes of the type described by Adair (1949) and this work is still in progress.
On the whole, the available evidence indicates that dextran molecules are longer and thinner than proteins of comparable molecular weights.
Dextran fractions for experimental use.-The dextrans used for the experiments subsequently to be described, varied in size from larger than fibrinogen to very much smaller than albumin. Fractions composed predominantly of molecules of the fibrinogen size were used to investigate the factors affecting the erythrocyte sedimentation rate. Fractions composed largely of molecules smaller than albumin were used to estimate the limits of permeability of the glomerular membrane.
Dextran sulphate.-This compound is an ester of sulphuric acid with dextran prepared by treating dextran with chlorosulphonic acid and pyridine. The free dextran sulphuric acid so obtained is only stable in solution but solid sodium, calcium and other salts can readily be prepared. These compounds display an anticoagulant action like that of heparin, which is itself the sulphuric ester of a polysaccharide composed of glucuronic acid and glucos'amine. The anticoagulant activity of sulphated polysaccharides has long been known but previouc compounds have always proved too toxic for clinical use. In the sulphation reaction the sulphate groups can enter one, two or all three of the hydroxyl groups in each glucose unit of the dextran molecule, the size of which may be varied from a few thousand to a few million. Thus it has been possible to prepare a series of compounds with very diverse properties but all having a fundamental structural similarity to heparin. These compounds have been used to investigate the mechanism of toxicity of sulphated polysaccharides and have led to the development of a material with therapeutic potentialities.
Department ofPathological Studies, University ofBirmingham THE erythrocyte sedimentation is of proved clinical value, but numerous attempts to provide a chemical basis for this empirical test have been at best only partially successful. The work now briefly reported which has a similar aim has fallen into three stages:
(i) The development of an accurate technique eliminating known variables such as erythrocyte concentration, temperature, and also factors due to viscosity and specific gravity.
(ii) The formulation of the relationships between erythrocyte sedimentation and concentration of macromolecules of various sizes, using dextran.
(iii) The application of these data to erythrocyte sedimentation in plasma and serum of patients suffering from various diseases.
Method.-This has been previously described (Hardwicke, Ricketts and Squire, 1950) . 30% cell concentrations were observed in vertical Wintrobe tubes at 25°C., and the maximum rate of fall (Vmax) obtained from graphs based on frequent readings. This Vmax was then corrected by conversion to a standard difference in specific gravity between erythrocytes and suspending fluid, and to a standard viscosity of suspending fluid, giving "a corrected Vmax" (Vmc).
Results of adding dextran or other macromolecules.-As reported (Hardwicke, Ricketts and Squire, 1950) , the increase in erythrocyte sedimentation was greater in higher concentrations and with larger molecular sizes of dextran. The relation between Vmc and concentration for a given macromolecule (or a given mixture of macromolecules) was found empirically to be linear on a double logarithmic scale (Fig. 1) ; this linearity was confirmed statistically. The equation which fits these results is:
log Vmc= n log C + log K (1) or n/Vmc= kC (2) where n = slope of the line, C = concentration of macromolecule in grammes %, K is a constant equal to Vmc at 1 % concentration of macromolecule and k is similarly constant (= nVK) The slopes (n) of the lines are clearly similar, no significant difference from the average value, 2-15, being found (Table I ). The position of the lines, as defined by K, varies with the macromolecule employed. 
